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A system and method is provided for controlling 
the signalling between the subscriber of a mobile station 
and an external service node such as a message center. 
The control of the signalling is carried out by using 
unstructured supplementary service data (USSD) which 
is analyzed by a USSD handler of a home location 
register which invokes a transparent transfer to external 
service node (TTEN) application when the USSD does not 
correspond to a se rvice defined within the home location 
register. The TTEN application establishes a dialog with 
the subscriber of the mobile station and the desired external 
service node by using USSD. This allows the susbcriber 
of the mobile station to access all message services by 
sending one service code. Also, the operator is not busy 
while accessing the services and any incoming calls may 
be answered while accessing the services. 
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UNSTRUCTURED SUPPLEMENTARY SERVICE 
DATA FROM A HOME LOCATION REGISTER 
TO AN EXTERNAL NODE 
PACKGROUNP 

The present invention is directed to a system and method for controlling 
the signalling in a global system for mobile communication (GSM) public land 
mobile network (PLMN) between a mobile station or a subscriber and an 
external node by using unstructured supplementary service data (USSD). The 
5 present invention can also be applied in similar systems, such as a personal 
communication system (PCS) 1900, by using USSD. More particularly, the 
system and method provide a text-based interaction between the mobile station or 
the subscriber and the external node with a transparent transfer to external nodes 
(TTEN) application by using USSD. 

10 Figure 1 generally illustrates a GSM network having base station 

controllers BSC 0 30 o connected to base station transceivers BTS B 50 n via 
communication links L. Each base station transceiver BTS n 50 o is located in an 
associated cell C n 60 0 of the network wherein the network is illustrated as a 
honeycomb structure with each hexagon representing one of the cells C 0 60 n . 

15 The GSM network also includes a mobile services switching center MSG having 
a visitor location register VLR and a home location register HLR 20. 
Furthermore, external nodes 1, 2, ... n are shown as communicating with the 
HLR 20. The external nodes 1, 2, ... n represent external service nodes that are 
external to the PLMN. The MSC/VLR 10 is illustrated as being a single entity 

20 because the connection therebetween is well-known. Also, the MSC/VLR 10 is 
shown to communicate with the BSC n 30 n via an interface 1. The MSC/VLR 10 
and the HLR 20 communicate by an interface 2. The interface 1 is an A- 
interface or base station system application part (BSSAP) and the interface 2 is a 
mobile application part (MAP) which is a signalling protocol used for roaming 
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and handover signalling in GSM. A subscribing MS 70 is illustrated in Figure 1 
which belongs to the HLR 20 in a home network where permanent subscriber 
data is stored. The external nodes 1, 2, ... n communicate with the HLR 20 by 
an interface 4. The interface 4 corresponds to a modified MAP, which is 
5 modified for security and identification purposes. 

The basic operation of the GSM network is well-known and will be 
generally discussed for background purposes. When the MS 70 is registered in 
the MSC/VLR 10 as a new visitor, the HLR 20 corresponding to the MS 70 
sends a copy of the relevant subscriber data to the MSC/VLR 10. The data is 
10 sent from the HLR 20 to the MSC/VLR 10 via the interface 2 which is a known 
MAP protocol used for this GSM cellular standard, using a CCITT signalling 
system No. 7 address. The procedures for sending the data are described in the 
MAP specified in GSM Recommendation 09.02 which is hereby incorporated by 
reference. The data structure in the MAP includes supplementary service (SS)- 
15 codes with specified user interaction procedures which are data types identifying 
supplementary services. Essentially all of the supplementary services in the 
GSM network are identified by SS-codes. Data is stored locally for each 
supplementary service in the MSC/VLR 10. 

Presently, various message services without defined user interaction 
20 procedures, such as fax mail and voice mail, are offered to MS subscribers. In 
order to perform a user interaction with these message services, the subscriber of 
the MS must dial a number as defined by the operator of the message service. 
The interaction between the message service and the MS is carried out by using 
DTMF signalling from the MS and synthesized speech from the message service. 
25 For example, this interaction is usually performed by a computer generated voice 
informing the MS subscriber that two voice mail messages are waiting and that 
by pressing the digit "1", these voice mail messages may be listened to. Because 
the MS subscriber must dial an ordinary number and listen to information that 
may not be necessary, this procedure is complicated and not user-friendly. Since 
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the MS is switched between listening and keying positions, the "dialog" with the 
message service is cumbersome. Furthermore, the MS is busy when the 
subscriber is accessing the service and a voice channel is occupied for the 
duration of the service as a result. 
5 A mechanism for allowing text-based user interaction between the GSM 

PLMN applications and the MS in a transparent way through the network is 
USSD. USSD may be initiated both by the GSM network and the MS 
subscriber. In network initiated USSD, the GSM network may either request 
information from the MS or text strings may be simply sent to the MS where 

10 only an acknowledgement is required from the MS. In mobile initiated USSD, a 
request is made towards the GSM network. In GSM phase 1, which is presently 
in use, only the MS may initiate USSD while the network may only reply to MS- 
initiated USSD. However, in GSM phase 2, both the network and the MS may 
initiate USSD and a dialog may be established. 

15 A further description of USSD follows with respect to a service code 

(SC). The SC is generated by the MS or the subscriber and includes digits, 
letters, and/or signs that do not correspond to a telephone number. Any SC that 
is not defined in the MS is interpreted as USSD by the MS. When an MS or a 
subscriber generates the SC, the MS performs the corresponding operations when 

20 the SC is recognized or the SC is treated as USSD when the SC is unrecognized. 
The USSD is sent to the MSC/VLR on a signalling channel. In the MSC/VLR, 
the SC is analyzed in a USSD handler. If the SC is recognized in the USSD 
handler, the corresponding action is performed. However, if the SC is 
unrecognized in the USSD handler, then the SC is sent to the HLR. Thereafter, 

25 the USSD signalling is terminated in the HLR in the conventional GSM network 
which makes it impossible to use USSD outside of the PLMN. Accordingly, any 
function that uses USSD signalling in known GSM networks, must be 
implemented in the MSC/VLR or the HLR which can lead to cumbersome or 
complicated solutions at high costs. 
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As a result, USSD only allows text-based user interaction between the 
GSM PLMN applications and the MS, but does not allow text-based user 
interaction between external nodes and the MS in the conventional GSM 
network. Thereby, a voice channel must be occupied for the duration of the 

5 service to establish a dialog between the MS and the desired external node so that 
it is not possible to talk on a mobile telephone while simultaneously accessing an 
external service. For ordinary mobile telephones, this is usually not a 
disadvantage. However, for mobile stations with external speakers and 
microphones or mobile stations integrated in notebook computers, the ability to 

10 talk while accessing information services at the same time over the mobile station 
is very desirable. 

SUMMARY 

An object of the present invention is to provide a system and method for 
controlling the signalling between a mobile station or a subscriber and an 
15 external service node by the use of unstructured supplementary service data. 

Another object of the present invention is to provide a system and method 
which invokes a transparent transfer to an external node by a home location 
register in response to the unstructured supplementary service data so that a 
dialog may be created between a mobile station or a subscriber and an external 

20 service node. 

Another object of the present invention is to provide text based user 
interaction between external services and a mobile station or a subscriber. 

The objects of the present invention are fulfilled by providing a system 
for controlling the signalling between external nodes and a mobile station 
25 comprising an unstructured supplementary service data (USSD) handler for 
analyzing USSD in a home location register (HLR) to determine whether said 
USSD corresponds to defined HLR applications and a transparent transfer unit 
(TTU) for establishing a transparent transfer to external nodes (TTEN) 
application between one of the external nodes defined by said USSD and the 
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mobile station when said HLR handler determines that said USSD fails to 
correspond to any of said defined HLR applications. 

The objects of the present invention are also fulfilled by providing a 
system for controlling the signalling between external nodes and a mobile station 
5 comprising a home location register (HLR) handler for analyzing unstructured 
supplementary service data (USSD) and interacting means for establishing a text 
based user interaction between the external nodes and the mobile station 
responsive to said USSD. 

The system and method of the present invention provide a text-based user 

10 interaction between the external nodes and the mobile station or the subscriber in 
a transparent way by establishing a dialog between the mobile station and the 
external nodes by unstructured supplementary service data. Thereby, a signalling 
channel is used to communicate between the HLR and the external nodes so that 
the subscriber is not busy while accessing services at the external nodes and the 

15 mobile station is available to answer incoming calls. 

Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, 

20 since various changes and modifications within the spirit and scope of the 
invention will become apparent to those skilled in the art from this detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully understood from the 
25 detailed description given hereinbelow and the accompanying drawings which are 
given by way of illustration only, the thus are not limitative of the present 
invention, wherein: 

Figure 1 illustrates a conventional GSM network; 
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Figure 2 illustrates a GSM network for an embodiment of the present 
invention; 

Figure 3 illustrates a flow chart for an embodiment of the present 
invention; 

5 Figure 4 illustrates an embodiment of the present invention which uses the 

main menu feature; 

Figure 5 illustrates another embodiment of the present invention where the 
HLR and an external node effectively perform the TTEN application; 

Figure 6 illustrates a flow chart for an embodiment of the present 
10 invention where the TTEN application is performed for network initiated USSD; 
and 

Figure 7 illustrates an embodiment of the present invention where the 
HLR functions as a directory for network initiated USSD. 

nFTATLED DESCRIPTION 

15 An embodiment of the present invention will be described with reference 

to Figure 2. A subscribing MS 170 communicates with an MSC/VLR 110 in a 
similar manner as described for the conventional GSM network of Figure 1. 100 
represents known interfaces and elements between the MS subscriber 170 and the 
MSC/VLR 110 as described in Figure 1 and a further description of these 

20 interfaces and elements are not provided based on the description in Figure 1. 
The MSC/VLR 110 in the present embodiment includes a USSD handler 112. 
The MSC/VLR 110 communicates with the HLR 120 by an interface 102 in a 
known manner as described for the interface 2 in Figure 1. The HLR 120 
includes a USSD handler 122. A transparent transfer (TTU) 130 is connected to 

25 the HLR 120. The TTU 130 selectively communicates with a plurality of 

external nodes 1, 2, ... n as represented via an interface 104, such as a modified 
MAP for example, in response to the received USSD as will be described below 
in more detail. 
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A description of the system illustrated in Figure 2 will be described with 
reference to the flow chart of Figure 3. At step S10, an SC is generated by the 
MS 170. At step S12, the MS 170 determines whether the SC is recognized. If 
the SC is recognized, the corresponding applications are performed at step S14 
5 before the procedure ends at step S200. If the SC is not recognized by the MS 
170 at step S12, the SC is sent from the MS 170 to the MSC/VLR 1 10 at step 
S20. The USSD handler 1 12 of the MSC/VLR 1 10 analyzes the SC sent. If the 
SC is recognized by the USSD handler 112 at step S30, the applications 
corresponding to this SC are performed at step S40 and then the procedure ends 
10 at step S200. If the SC is not recognized by the USSD handler 1 12 at step S30, 
the SC is sent to the HLR 120 over a conventional communication link 102 at 
step S50. 

At step S60, the USSD handler 122 of the HLR 120 analyzes the USSD 
to determine whether a corresponding application is defined within the HLR 120. 

15 If the USSD is recognized as being directed to an application defined within the 
HLR 120, the actions corresponding to the USSD will be performed at step S70 
before the procedure ends at step S200. However, if the USSD is not recognized 
as being directed to a service defined within the HLR 120 at step S60, the USSD 
is sent to the TTU 130 which initiates a USSD application referred to as a 

20 "transparent transfer to external service nodes" (TTEN) application at step 65. 
Next in the TTEN application, the USSD is compared with a predefined list in 
the TTU 130 to determine which of the external nodes 1, ... n should be 
accessed at step S80. At step S90, the TTEN application performed by the TTU 
130 establishes a dialog between the MS 170 and the desired external node as 

25 defined by the USSD. Accordingly, the TTEN application allows the HLR 120 
to only relay the USSD components between the MS 170 and the desired external 
node. This dialog exists until either the external node or the MS 170 sends a 
message to the TTU 130 which requests that this dialog be terminated. At step 
S100, the TTU 130 determines whether the dialog termination message has been 
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received. If the dialog termination message has been received by the TTU 130, 
the procedure ends at step S200. However, if the dialog termination message has 
not been received by the TTU 130, this dialog remains and the TTU 130 
continues to supervise the dialog to determine whether the dialog termination 
5 message has been received at step SI 00. 

The present embodiment is directed to the case where the services 
external to the PLMN are all located on one external service node so that the 
established TTEN application needs only to relay all of the USSD between the 
one external service node and the MS 170. The external service node where the 
10 application resides is responsible for all signalling towards the MS 170 while 

either the external service node or the MS 170 is responsible for the termination 
of the dialog established for the application. When the MS 170 initiates a USSD 
which is determined by the TTU 130 to invoke the TTEN application, the HLR 
120 sends subscriber identification together with the USSD towards the desired 
15 external node, using a modified MAP protocol. The MAP protocol being 
modified for security and identification purposes. 

Although the embodiment discussed with reference to Figure 3 is directed 
to the case where the subscriber services are all located in one external node so 
that the TTEN application needs to only relay all of the USSD between the 
20 desired external node and the MS 170, the system illustrated in Figure 2 is also 
able to handle several external nodes on a subscriber number series basis. When 
several external nodes each contain various services, the TTU 130 acts as a main 
interface towards the MS 170 by producing an interface where the subscriber of 
the MS 170 may choose from different services on a main menu. Figure 4 
25 illustrates an example of a main menu display 172 and a keyboard 174 on the 
MS 170 for an embodiment of the present invention. The main menu display 
172 allows the subscriber of the MS 170 to select by the keyboard 174 between 
the external node 1 corresponding to a voice mail service and the external node 2 
corresponding to a fax mail service in this example. 
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The TTU 130 sets up a dialog to the corresponding external node for each 
of the choices displayed on the main menu display 172. After setting up the 
dialog to the desired external node, the TTU 130 is passive and only relays 
messages between the desired external node and the MS 170. When either the 
5 desired external service node or the MS 170 requests that the connection be 
terminated, the TTU 130 cuts the connection to the external service node, but 
remains in contact with the MS 170 by offering other services until the MS 170 
requests that this connection to the TTU 130 be terminated. As a result, all 
interaction between the subscriber of the MS 170 and the external services can be 
10 performed by using menus where choices are made by simple keying operations 
on the keyboard 174 using text based menus so that all message services may be 
accessed by sending one SC. This reduces the time necessary for accessing a 
service and makes it easier for the MS 170 to determine the status of the 
services. 

15 Also, a signalling channel instead of a traffic channel is used to access the 

external services which means that the MS 170 is not busy while accessing the 
external services and may be available to answer any incoming calls. Thereby, it 
is possible to talk on a mobile telephone while simultaneously accessing a 
service. This is extremely advantageous for mobile stations having external 

20 speakers and microphones and mobile stations with integrated notebook 

computers so that the operator is able to talk at the same time as accessing 
information services such as stock or weather information, for example. 

Another embodiment of the present invention for implementing the main 
menu is illustrated in Figure 5 where the HLR 120 essentially functions as a 

25 "stupid* HLR. In other words, if the USSD is unrecognized, the HLR 120 

always sends the USSD to the external node 1 by the TTEN application via the 
TTU 130 in this example. Thereafter, the external node 1 acts as the main 
interface and provides the main menu for external nodes 2, ... n. In effect, the 
TTEN application exists in both the TTU 130 and the external node 1 over an 
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interface 105 and then the main interface between the external node 1 and the 
external nodes 2, ... n is provided an interface 106. 

A still further embodiment of the present invention is illustrated in Figure 6 
for network initiated USSD. In network initiated USSD, the HLR 120 functions 

5 either as a directory to obtain the location of the MS 170 or as an element which 
sets up a dialog to the MSC/VLR 110 and the MS 170 (effectively a reverse 
operation of mobile initiated USSD). The HLR 120 also authorizes the external 
nodes before allowing USSD signalling to the MS 170. The flow chart of Figure 
6 illustrates sending the USSD along with the identity of the desired MS from 

10 one of the external nodes to the TTU 130 at step S3 10. Next, a determination is 
made at step S320 to determine whether the sending node is authorized to access 
the desired MS. If the sending node is not authorized to access the desired MS, 
an error message is sent to the external node at step S330 before the procedure 
ends at step S400. If the sending node is authorized to access the desired MS, 

15 the TTU 130 establishes a TTEN application at step S340 to the desired MS. At 
step S350, the USSD is sent to the MS 170 via the MSC/VLR 1 10. The TTU 
130 determines at step S360 whether a dialog termination message has been 
received from either the sending node or the desired MS. If the dialog 
termination message has been received by the TTU 130, the procedure ends at 

20 step S400. However, if the dialog termination message has not been received by 
the TTU 130, the dialog between the sending node and the desired MS remains 
and the TTU 130 continues to supervise the dialog to determine whether the 
dialog termination message has been received at step S400. 

An example where the HLR 120 functions as a directory is illustrated in 

25 Figure 7. When the USSD is initiated at an external node l f for example, the 
address for the MS 170 is obtained from the HLR 120. The HLR 120 is 
basically functioning as a directory, which generates a CCITT signalling system 
No. 7 address for example, in this embodiment. The USSD and the address are 
then sent to the MSC/VLR 110 corresponding to the MS 170 via the TTU 130. 
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In this embodiment, the TTU 130 becomes selectively connected between the 
external node 1 and the MSC/VLR 110 with interfaces 108 and 109 in response 
to the address obtained from the HLR 120. By obtaining the CCITT signalling 
system No. 7 address from the HLR 120, it is possible to direct USSD to the 
5 MSC/VLR 110 corresponding to the MS 170. As a result, the TTEN application 
for network initiated USSD is performed by the TTU 130 through the MSC/VLR 
1 10, and not through the HLR 120 as in the previous embodiments directed to 
mobile initiated USSD. 

The invention being thus described, it will be obvious that the same may 
10 be varied in many ways. Such variations are not to be regarded as a departure 
horn the spirit and scope of the invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included within the scope of 
the following claims. 
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CLAIMS: 

1. A system for controlling the signalling between external nodes and a 
mobile station comprising: 

an unstructured supplementary service data (USSD) handler for 
5 analyzing USSD in a home location register (HLR) to determine 

whether said USSD corresponds to defined HLR applications; and 

a transparent transfer unit for establishing a transparent transfer to 
external nodes (TTEN) application between one of the external 
nodes defined by said USSD and the mobile station when said 
10 USSD handler determines that said USSD fails to correspond to 

any of said defined HLR applications. 

2. A system according to Claim 1, wherein said USSD handler delivers 
said USSD to a HLR processor for performing the services defined by said 
USSD when said USSD handler determines that said USSD corresponds to one 

15 of said defined HLR applications. 

3. A system according to Claim 1, wherein said USSD is sent on a 
signalling channel. 

4. A system according to Claim 1, wherein said one external node or 
the mobile station sends a message to said transparent transfer unit to request 

20 termination of said TTEN application. 



5. A system according to Claim 1, wherein said transparent transfer unit 
acts as a main interface when a plurality of the external nodes contain services. 
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6. A system according to Claim 5, wherein said transparent transfer unit 
establishes a dialog between the mobile station and one of the external nodes 
containing services and relays messages therebetween until said one external node 
or the mobile station requests termination, the mobile station and said transparent 

5 transfer unit remaining in communication after termination is requested. 

7. A system according to Claim 1 , wherein one of the external nodes 
acts as a main interface when a plurality of external nodes contain services. 

8. A system according to Claim 1, wherein the external nodes comprise 
message centers. 

10 9. A system according to Claim 1, wherein the mobile station comprises 

an integrated computer notebook. 

10. A system for controlling the signalling between external nodes and a 
mobile station comprising: 



20 



15 



a switching center for receiving unstructured supplementary 
service data (USSD) from the mobile station, said switching center 
including a first USSD handler for determining whether said USSD 
corresponds to predetermined switching center applications, said 
switching center performing the application corresponding to said 
USSD when said first USSD handler determines that said USSD 
corresponds to one of said predetermined switching center 
applications; 



a home location register (HLR) for receiving said USSD from said 
switching center when said first USSD handler determines that said 
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USSD fails to correspond to one of said predetermined switching 
center applications, said home location register including a second 
USSD handler for determining whether said USSD corresponds to 
predetermined HLR applications; and 

5 a transparent transfer unit for establishing a transparent transfer to 

external nodes (TTEN) application between one of the external 
nodes defined by said USSD and the mobile station when said 
second USSD handler determines that said USSD fails to 
correspond to any of said predetermined HLR applications. 

10 11. A system according to Claim 10, wherein said switching center 

further comprises a switching center processor for performing said predetermined 
switching center applications defined by said USSD when said first USSD 
handler determines that said USSD corresponds to said predetermined switching 
center applications and said HLR further comprises a HLR processor for 

15 performing said predetermined HLR applications defined by said USSD when 
said second USSD handler determines that said USSD corresponds to said 
predetermined HLR applications. 

12. A system according to Claim 10, wherein said switching center 
further comprises a visitor location register. 

20 13. A system according to Claim 10, wherein said transparent transfer 

unit acts as a main interface when a plurality of the external nodes contain 
services by developing a main menu of services. 

14. A system according to Claim 13, wherein said transparent transfer 
unit establishes a dialog between the mobile station and one of the external nodes 
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containing services as selected from said main menu of services and relays 
messages therebetween until said one external node or the mobile station requests 
termination, the mobile station and said transparent transfer unit remaining in 
communication after termination is requested. 

5 15. A system according to Claim 10, wherein one of the external nodes 

acts as a main interface when a plurality of external nodes contain services by 
developing a main menu of services. 

16. A system for controlling the signalling between external nodes and a 
mobile station comprising: 

10 an unstructured supplementary service data (USSD)handler for 

analyzing USSD in a home location register (HLR); and 

interacting means for establishing a text based user interaction 
between the external nodes and the mobile station responsive to 
said USSD. 

15 17. A system according to Claim 16, wherein said interacting means 

establishes said text based user interaction when said USSD handler determines 
that said USSD fails to correspond to predefined HLR applications. 

18. A system according to Claim 16, wherein said interacting means 
comprises a transparent transfer unit for establishing said text based user 
20 interaction by a transparent transfer to external nodes (TTEN) application using 
USSD. 
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19. A system for controlling the signalling between external nodes and a 
mobile station comprising: 

an unstructured supplementary service data (USSD) handier for 
analyzing USSD within a network to determine whether said 
USSD corresponds to predetermined network applications; and 

a transparent transfer unit for transferring in and out of said 
network to establish a dialog between the mobile station and one of 
the external nodes defined by said USSD when said USSD fails to 
correspond to any of said predetermined network applications. 

20. A system according to Claim 19, wherein said transparent transfer 
unit establishes a transparent transfer to external nodes (TTEN) application which 
transfers out of said network for mobile initiated USSD and transfers into said 
network for network initiated USSD. 

21. A system for controlling the signalling between external nodes and a 
mobile station comprising: 

a home location register (HLR) for sending an address of the 
mobile station to one of the external nodes which initiates 
unstructured supplementary service data (USSD) for establishing a 
dialog between the mobile station and said one external node; and 

a transparent transfer unit selectively connected to a switching 
center corresponding to the mobile station in response to said 
address for establishing a transparent transfer to external nodes 
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(TTEN) application between said one external node and the mobile 
station by said USSD. 

22. A system according to Claim 21, wherein said address sent from 
said HLR is a CCITT signalling system No. 7 address. 

5 23. A method for controlling the signalling between external nodes and a 

mobile station comprising the steps of: 

(a) analyzing unstructured supplementary service data (USSD) by 
an USSD handler in a home location register (HLR) to determine 
whether said USSD corresponds to defined HLR applications; and 

10 (b) establishing a transparent transfer to external nodes (TTEN) 

application between one of the external nodes defined by said 
USSD and the mobile station by a transparent transfer unit when 
said USSD handler determines that said USSD fails to correspond 
to any of said defined HLR applications. 

15 24. A method according to Claim 23, further comprising the step of 

delivering said USSD to a HLR processor for performing the services defined by 
said USSD when said USSD handler determines at said step (a) that said USSD 
corresponds to one of said defined HLR applications. 



20 



25. A method according to Claim 23, further comprising the step of 
sending a message from said one external node or the mobile station to said 
transparent transfer unit to request termination of said TTEN application. 
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26. A method according to Claim 23, further comprising the step of 
providing a main interface by said transparent transfer unit when a plurality of 
the external nodes contain services. 

27. A method according to Claim 26, further comprising the steps of: 

5 establishing a dialog by said transparent transfer unit between the 

mobile station and one of the external nodes containing services; 

relaying messages between the mobile station and said one external 
node until said one external node or the mobile station requests 
termination; and 

10 maintaining communication between the mobile station and said 

transparent transfer unit after termination is requested. 

28. A method according to Claim 23, further comprising the step of 
providing a main interface by one of the external nodes when a plurality of 
external nodes contain services. 

15 29. A method for controlling the signalling between external nodes and a 

mobile station comprising the steps of: 

(a) receiving unstructured supplementary service data (USSD) at a 
switching center from the mobile station; 



20 



(b) determining whether said USSD corresponds to predetermined 
switching center applications by a first USSD handler included in 
said switching center; 
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(c) performing the application corresponding to said USSD when 
said first USSD handler determines that said USSD corresponds to 
one of said predetermined switching center applications; 

(d) receiving said USSD at a home location register (HLR) from 
said switching center when said first USSD handler determines that 
said USSD fails to correspond to one of said predetermined 
switching center applications; 

(e) determining whether said USSD corresponds to predetermined 
HLR applications by a second USSD handler included in said 
HLR; and 

(f) establishing a transparent transfer to external nodes (TTEN) 
application between one of the external nodes defined by said 
USSD and the mobile station by a transparent transfer unit when 
said second USSD handler determines that said USSD fails to 
correspond to any of said predetermined HLR applications. 

30. A method according to Claim 29, further comprising the steps of: 

performing said predetermined switching center applications 
defined by said USSD when said first USSD handler determines 
that said USSD corresponds to said predetermined switching center 
applications; and 

performing said predetermined HLR applications defined by said 
USSD when said second USSD handler determines that said USSD 
corresponds to said predetermined HLR applications. 
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31. A method according to Claim 29, further comprising the step of 
providing a main interface when a plurality of the external nodes contain services 
by developing a main menu of the services* 

32. A method according to Claim 31, further comprising the steps of: 

5 selecting from said main menu of services to establish a dialog by said 

transparent transfer unit between the mobile station and one of the external nodes 
containing services as selected; 

relaying messages between the mobile station and said one external node 
until said one external node or the mobile station requests termination; and 

10 maintaining communication between the mobile station and said 

transparent transfer unit when termination is requested. 

33. A method according to Claim 29, further comprising the step of 
providing a main interface by one of the external nodes when a plurality of 
external nodes contain services by developing a main menu of services. 

15 34. a method for controlling the signalling between external nodes and a 

mobile station comprising: 

(a) analyzing unstructured supplementary service data (USSD) by a 
USSD handler in a home location register (HLR); and 



20 



(b) establishing a text based user interaction between the external 
nodes and the mobile station responsive to analyzing said USSD at 
said step (a). 
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35. A method according to Claim 34, wherein said step (b) establishes 
said text based user interaction when said USSD handier determines that said 
USSD fails to correspond to predefined HLR applications. 

36. A method according to Claim 34, wherein said step (b) establishes 
5 said text based user interaction by a transparent transfer to external nodes 

(TTEN) application using USSD in a transparent transfer unit. 

37. A method for controlling the signalling between external nodes and 
a mobile station comprising the steps of: 



(a) sending an address of the mobile station a home location 
10 register (HLR) to one of the external nodes which initiates 

unstructured supplementary service data (USSD) for establishing a 
dialog between the mobile station and said one external node; 



(b) selectively connecting a transparent transfer unit to a switching 
center corresponding to the mobile station in response to said 
IS address; and 



(c) establishing a transparent transfer to external nodes (TTEN) 
application between said one external node and the mobile station by said 
USSD. 

38. A method according to Claim 37, wherein said address sent from 
20 said HLR at said step (a) is a CCITT signalling system No. 7 address. 

39. A method for controlling the signalling between external nodes and 
a mobile station comprising the steps of: 
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(a) analyzing USSD within a network to determine whether said 
USSD corresponds to predetermined network applications; and 

(b) transferring in and out of said network to establish a dialog 
between the mobile station and one of the external nodes defined 

5 by said USSD when said USSD fails to correspond to any of said 

predetermined network applications. 

40. A method according to Claim 39, wherein said step (b) establishes a 
transparent transfer to external nodes (TTEN) application which transfers out of 
said network for mobile initiated USSD and transfers into said network for 
10 network initiated USSD. 
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